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Abstract of JP4229280 

PURPOSE: To obtain a steady flow ink transport 
system in which the hydrostatic gauge pressure 
is made zero on each free surface of an ink body 
by providing input and output manifolds with a 
plurality of openings corresponding to a plurality 
of dischargers combined with the free surface 
and connecting the corresponding openings 
through a lateral duct coupled with the 
discharger. CONSTITUTION: A discharger 
combined with an ink body having free surfaces 
13 is arranged in parallel with input and output 
manifolds 10, 1 1 for supplying and discharging 
ink, respectively. The manifolds are provided with 
openings 18, 19 corresponding to the plurality of 
free surfaces 13 and a lateral duct 12 is disposed 
between corresponding openings 18, 19. The 
input manifold 10 equalizes the fluid resistance 
between adjacent openings 18. The output 
manifold 1 1 equalizes the fluid resistance 
between adjacent openings 19 and between the 
openings 18, 19. The fluid resistance is equalized 
for all lateral ducts 12 and the dimensions of the 
manifolds 10, 1 1 are preferably set larger than 
the cross-section of lateral duct 12. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP4229280&F=0 



9/24/2008 



(19) □ttSttffJf (JP) (12) & §§ >$f |*F & $g (A) (U)ttffEiM£|l!** 

¥4 -229280 



(43)&MB «4^(1992) 8M180 



(51)Int.Cl. 5 




F I 




B 4 1 J 2/175 








2/015 










8703 - 2C 


B4 1 J 


3/04 1 0 2 Z 




9012-2C 




10 3 Z 






1 


hem* *«* Mi&momM± 12 jo 


(2i)HiR#*§ 


#1^3-101365 


(7DUMSA 


590000798 










(22)fflKB 


«3¥(199D5i!7B 




XEROX CORPORATION 








7*'J#S*BI xa-H-^W 14644 




5 2 3 6 2 4 






(32)tt$fc0 


1990^51150 




/ VTT. Lit, J.. 1 \ 


(33)«ft«iSS 


*H (US) 


in) wm 


xuy^ j?- n-y> 
















95070 -tt^htf t-'J> tfX-T 








20887 






(74)ft3A 





(54) imo%m %w4>i?&-7 j )>ir<Mzib<?>'(>{?mmm 



(57) 

», A^vx^FttH^vx^l/HcoMfrlSfittt^ 




-509— 



(2) 

1 

)Wftfli*oi'pic»jKUTv»*Wk«>iiP*#u «je 

A A F tt 2 ^©Bft-f 5 1 □ II!©**© Brfc* 

< f^^css 2 m^ffi^©m 2 -f >zmm\zmiii 

fttt%1&Aj)-?=:*)V F©SfS 1 *CBai-5fB 1 
£l,TV>41Mfc©BBP£irU ttEffl*T=*^F»42 

t3©»»-rsnpiwo«ft©3f€«E#ffiei*^rb. ate 20 

IS 2 :3©»#r* A*v- HHP IWCflEfWSffiK:* 

**to*nfcaa«ia*iBfe-r4iwps*i/, w§h*« 

«H:XAv=:*^HIIQi:«WKlP©|II©BrftA** 
#fiKt, «^MPtW*v-^HMP©W©0f* 

E*©8», 

FfflWfStt, -ST*!), *t3jUe**ff©»riiCJtt 
TA^Vi £ t £ttMi1-*i»3RJB 2 icE*0gg. 

tB«©sa<. 

[»#B6] HB!ll9ffeJEE»*J:tflS2 9f*JE* 
3 j: t sfttRtrsirai* 1 izmm^mm. 

tif*l7 3 MIBA^V-^Ftt, Hlgi©K2tffi« 
fc, mSr£E*©BM>?*fifc«ttSttfcfB2* 

tliaffl*T-^FI4, ft 1 * so 



2 9 2 8 0 

2 3r£ffi#0fg 2 -f >?«i;SS3 ftfcH 2 «£W L 

x*o, Jtmommz&v, sstt£«s^>?©««t© 
«fc&**a n ^ t mmttzaim 1 ec*©**. 
hi** si -ttftAtaensn. *n-enaw>* 
*©aa*Htfi*^*3snfcass:©ttffl«*«A. * 

SUgTfcoT, ttffl»©W»C^U¥ffirE*^n. 
*a»^>^**»-r4fcJ6©A*vr:*;i.F (ME 

5) - &fflg§©«l«fc*tLWKE«3n. 

-r>^sstffiTsfc5?)©ffltjv-*;i/F (itET-^i/ 

^©fj2-f >jr«ant:«iisn&jii»t. ^©s#« 
ti»EA* v-w f©» 1 Jifcus-rsfi 2**rr 
-5) , £<fctf4>&< HH©ftffl»R:iis-&sn. ao 

-rs'>fe<tt>ifl©MPs*-r-6) . wiha 
* nam 1 mtmmmomfeznitffitm 

FtW!p©m0ia&antA*Mt#ifflKt, WPtatfj 
vn*;vF©w©ia*3nfcia*«E#fitt*#i/ «te 

A*T-*^F©^Stti:WB2««WA*»SR© 

M*fl9] HflfHA^T-^h'H, ftWStHK-© 
^fflg^MPi:, »l«jt»2ja©IB©IHS3nfc«^SfE 

ifflfiUHPt. *l*t»2jB©W©IS^Snfc*^i« 

fcfem^b, ttimmmmt, t^rmmizmftz 

tl. -tUTA*T-Jl?;VH©fflfiVJHPi:m*vr:*:;V 
H©»ftV»«PfcWI«nT*0» S9Ett*ffttA*v 
^jJn;V F©#HS^B§P tW^T-3jsJV F©WS^B8 P© 
W©ES^nfc*-&*#»tfi*^fU (WE«*fF©»^ 
«MWMtttlMBX*T=*^ F©tt^«#ffifit*«tlXM 

±e©«^!cio. «#wrt©'f>^at©. ^ffl§§©« 

8 CEicOgfio 

1 0 ] wmm 1 fffSJE* tss 2 m^ffi* wu 

gHF*3©i'>^*ffl^n^l^fc^?.J;5^JI*^^* 

t 5 z\ t zimttzmm 9 icia*©g«o 

MeAAv-*^F£<£tffflAv-jfc 
;i/F©»fffll±, fjfB»« : ©»rffi5cJt^T 
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(3) 

3 

E*©8«. 

[§f*gii3] muxti^~^)VYom2m\t. asi 

;P F©» 2 W»m 2 0rJSI*©Sl 2 -f >£«i!id£M3 

nr^o, ±b©«i*r:±o. s«sfl4-r>f *©» 

V. JO 
14] 5 5 IC, **©«***«*., 

8 (zCKo&K, 

[*#E15J MC«l9fjaEE*tJI!2»f3K£EAtt. 

f-*£iS^fc1^&iWWl 4KE*©S«. 
tltS16] MeA^v^Tj^Fi^mU^vn* 

tT**v>cfc«iMit'r-5iMwii4icaaii©is«. 20 

©Kffiti, SV»t»Lwctft<«ttv»*IWMIl 6fc 
H^nfc-*A*V-7fc^F (tfrev-*^F«iii^f 50 

SBE*©^ 1 >*«|&SUc8SttSftfc!& 1 *£WU 

ifiE^r:*;w Ftt-en^n^ffisi©^© 1 
l/-0»*«fc©Hn**U WCv-*;PFfJ2o©P 

»r«R!Piw©ii[»©0f3t«*ifist*wr5) , *tue 

B^nfc*«:©-*A*vr:*;i,F aWEvnfcjVKtt 
iUEMffi§g©«tfi^-&^SnfcMIB-^A^^^* 
;i/ F©BB P lc«snfcH l *ft*U ftE^-tfJU f 
ttttEMEflft© 1 o©ttffl»K*f*bTV>5lllfcO||P 
ft*U HBv=:*^FH:2oolWrr«||aiBKl» 40 

oufe©*«ttt*rr4) . Mais©«fftcMb¥ff 

1 ff^ffi* tfiWK ffire**l©!8 2 WSJ£*©® 2 

'i>9tmm\zimistu -*a*v-*^f©shi* 
ev - f » 2 ^©n? ss-r s h p ra©*»©3f so* 

M P M©6S#ffittM;il&E 2 ^©*8fT 



#SW4- 2 2 9 2 8 0 

^©lotia^tran. wtEisan&Mifc©-^ 

ffi^jT-^F (WE^-^Htt»aiffi©K5iItft* 

•&fcanfe-*a*-7-*;uFi«pfc}t«$n< ttasgg 
©«e?«j© i otm^b^nfcn^w^T-^ F©m 
i mzmmzm 1 *«ru itBrafc^FttME* 

flrt©ttffi»©l:3fctfi6LT^*#*©MP£#U 
WEv-*;i/Ftt2o©SS^1-SBHPW©««:©0fS* 
(WSftft*U WE2o©Pffi1-5-^ffl*Tr:7}xjl,F 
1 P |B]©«E#J8tttti9E 2 ^©»$T£::*,'H*iy-* 
^ KB P l:W5»E 2 o©-*A*v-^ FSB P 

*;UFMP*±^r^ffi^vz:^FWP5;^^nfc 

^ F n P fcftttffH P © m©Br£A**{WgJSi3«fc tf* 
#«B8P tffi^v-^ju HHP©W©TO£a**#fitt 

swu saEA^aEfraERtMEtaASEftjsftfisi-ifc 

mxm 1 9 ] i»E-;fc*«fc tf-jfcAavrijjw f* 
WE«#flf©A*«#asfit*±«fflAaE#issi«t oa»» 

[fll*«2 0] ME-*fc.fctf-*A#Y:r#^FM 
OTe ME-** <k =3afl* v - F ©•rHtt-ST? 

tXtWE-**i^r*ffl^v-^F©»fffi}i, sn 
d t *W« fT *I»*3H 2 1 ££«©&*. 

2 3 ] mtm i ufjBEA* xtm 2 jjrSE* 

M&a 2 4] WE-*A*t^*;I/FH, » l *© 

satttc. »ioi'«aBt««anfc»2*s^ri/T 

©^ 1 ^©S»«ic, -*A*v=*^ H©» 2 
$LT, ^2^>i7«fcgManfc^2«^*LT*5 
±E©*M5K:«fc?>, >^©«E*©fl3l 

M« 2 5] a 5 C. *ffl*©«ff K»b¥ff KE 
fi^nfc^ 2 -*A#v-3fcA< F (Mtev-*;v F ttH 

jn«js-€-n*n*»tttfj*©«jij© 1 ^fc^jsur^s* 

SCBBPSWU !»Evr:*jVHtt2t3©»»-rsBI!P 
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(4) 

5 

Htt*n*niWttiH»0lBffl© 1 'Jl:M«LT^ 
■5*R©ll!P**rU mEv=**Htt2ooBlW* 
HPM©««©iff£«L#ffi0i£#U iME2:3©lSl«l- 
«-*flJ*v=*^HIIPI«©#8MHKfltt, ma 2 o 
©PjgT*S§ 2 -3J?HIAT=*^ F H □ CWfcf* WE 

v>) , flJEfc-^A^-slviUFtt. mi«© 

EJHIK. »fflSffl*fli»*£feaft&l»Eft2-;fc 
A*-7-*JVFilPi'^$nfc®2*$=ffL > ME* 
r*HtfjT=*>PFtt, mi*©S»«(r. fflE^&A 

s n& mrEm 2 -jwha v=» f bh a casts n 

fc^2JSf^WLT*5t3. ±E©#}iSC=t(3, 

-f >^St©«*©®^/hSV^t&#«fr5l!^ 
1 8 fcEIK©ii«. 

[»**2 6] ttaa-*A*vn*;UHli, »l«© 20 

WC»2-*A*vr:*^|«tt, » 1 *©fi*MIKfS 1 
-f>*IHNC««Sft&*2«£irU ffiE-*ffl#V 
~*;UFtt. 3gl»©S*HM(c. ffiE-*A*v::#;U 
H©m2»}CPSbT, *2>f>^»«C»«3n&» 

ME-&A#v=*;VF©»2*fclSlttU 

t, jB2-r >^*scatt^nfc3i2iii**UTiJO, 

[«*a2 73 «fft«5!iK:E5'J3n. ^n^n*M 
>?$©§* am tffi*£fcsnfci*fc©$ajg§£fti 

tsnfc-SAAv-WH (IWBTOWl'FttJIlJJf 
gffi*©® 1 -f >£ttll&BK»tt«*ft&fB 1 »£%U 
WEvr:*;i. Ftt^tt^n^tH^©!^© l ofcM* 
l/n»*t»©HPft*U WEV-^FH. 2 -DO 40 

*n#ttffl»©l»flffl ntl*^bsn, ¥ff scffig 
<*n&**©-&A*vr:tf;VF «WEv=*^Htt. 
«tffl^©^Ji:ifi*'&t>SnfcWE-*AA-7-*^H 
©§flaicj£«3tlfc!fll»t, *©fi»tlfc*2«** 

fa) . *ia*©«tfK#u¥ffCE«an&-*(fl* 

vr^VF (lE-7-*^FtittE-^A*T-^F 

©n 2 Bfgffi *©m 2 yzmmizmmzntcm 1 « 
wEv=*^Htt^n-en*«tttti«©K5ii©i 50 



#M J P4- 2 2 9 2 8 0 

ocM*SLTv^»©Bia*Nru WET"*;i/Ftt 
2t3©g?ST5-^ffi^vr:*Jl/FlDm©»©9Ty£ 

FHPW©#»ffittKittS2'3®»a-rs-*ffl*v 
n*JW F W P fc2t&-t"£ilE 2 •D<D-'AAJr?--fc)l> F 
WPM©«#fittt*UVi) , *ttPn#ttfHtt©1f?ll 

(Di-Dtt&frZfrzn, wicE«sn^«*©-^tti 

*Tn*jPF (MET-*;i/Ftt, »W«©tt£5iJi:«* 

»©tt*j tm.&&t> s nfcWE-^m * f ©w 

5) . *±tfH9EK5«Jrt© / >«:<i: ! blfl©fttaagKIS 
£Sn, iStffl^©iE?'Jtffi^-&t>^nfc=:^A*v-^ 

*^a<t | bi«©Bip* : rr«) . me-* 
a*t-*;u f«ib i ©ro©R£3nfc»t# 
ffiftS^TU mlE-*m*v-*;i/Ftt^i«t*#« 

^jv-*ji.FtBip©ifl©issanfcA*aE#«Sie«fc 
i/iPi:-^ai*T-^F©w©K£2nfcm*^ 

(ME=*A*-m*;VF©«E#SfittlWa 
***©A;*J«E#ffitli©8itt, WE=*tH*v=*;UH 
©*#:JfitttlWE«*ff©ffl*«ftfifit©»C*U 
Vi) . ±E©#*i&C=kD, ftg4^SC*W-4y-S?# 

[»3$S2 83 WEft-*A*vn*;VHJ4, »W* 
©*J9fcl«©«*^lin**U ^l«tm2ffi©ffl 
©R£3n;fc«£ffifcffift£WU WE^-*tfiAv- 

i»tiB2»©iiH©i8)tsnfctt^*#aEStt#L. Mr 

n. WE=*A*v-^;WF©«ffl&viMPtifE-^ffl 
*T-*;i,F©«fiv»B!Plc»«sn. t9E«««ttW 
IBA^t-*;!/ f ©Mg^l p t irEW^T-*;u F © 
«*^BlP©W©ia£Snfc*ftSlE*ffi$i**U (WE 
^#«©^^ffiftSWE-*A*V-^ F©^ 
»#fitt*«tzXWE-*ffl*Tn3r!;i. F©^^«*fitt 
«t0*>ft0**VO - ±E©*^fci;0, ««f : rt©'i' 

2 9 ] MEIg 1 ^fSJEE* t» 2 BffcjE&tt, 
Slffl*}©-f >^f*©«n*»l«t^5«t5*ffi*S*«' 
■T6Jlt*»»tt*ll*3l2 8KE«©8it. 
[M*«3 0] Wffir.^AAvn*:;kF*<fet;=*ta 
*Y-*;i/F©»rH{i-STfeD, iGiif0KIct 

o t mm ttzmim. 2 9 fcE«©§g». 

[U**3 1] IWEr?fcA*T=*JH«©»rBitHE 
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(5) 

7 

WiW%. 3 2 ] IWB-3*cA*T=:*;H«tt, »1*<0 
WE-*A*T:i*J|,F©fg2*fScBI»LT. 3!2<> 

S^nfc^ 2 -jfcAAvr:*^ F (MET— FttS 
l>f>^«IW[C«KSn&l!l«*#U wet-* 10 
;v FKK-n*n#tttfl§§©«aifc 1 ■oK.nt&Lxv&m 
*©IJSP*WU IWBvr:*^l«»2t)(0W(rr*BP 
Pfl©«©fi/T£^«R£*TS) , ^af§»#ffi'» 
L WtSdff 2 n,tm 2 -^tfJ^T-jfUl, h* (tfflET- 

h \mmm 2 -*a*t-*jv hois 1 m \mm l 
»2-f>i'iwHiK:w(ianfcfmit#u me 
t-*;v Htt-tn-f ntttttaaoiiJiK 1 ^cmlt 

r«-*fa*T=*;vHBi!PWa)S-*#ffiSiBfl(rE2t3 20 
©K«T-5» 2 -*ffl^T-*;P Fi» □ fcftfS-raWE 
2t30»2-*A*T-*;i,HlPW©ME#:®«[iC#L 
W . WEft=*A*Tr:*;UHtt, 3gl2g© 

x*T=jK;vFoBiofc»«anfciB2j(iis*u, win 
£ n&iwrESg 2 -*w*t - h ©m q ta« 

Snfcm2«S*UT*0> _hE©«J*fc:<fc!>, SB£ 

ii-5'f>^*©«*fflffl!S!j»/hav^ts*fatt«ii a? 

*B 2 7 }cE«©SS. 
MMMI3 4] WE-*A*T-*;VHtt, mim<D 

WES2-*AAT-*;i,HB, *1«I©KM*C, m 

i-f>^»jRfc»ttsnfciS2«iswu i»E-*m* 

T-*;VFtt, S 1 J«©R*fttlc. WE-&A#t-* 
JI/H©»2*C»ftUT, »2>f>^*jRKflEI«3nfc 

M2«ft*u WEm2-*ta*T-^HH, mim 

©SMfijfc, WE-*A*T-*;i,H©®2*fc|»ML 
T!B2-f>^»Wi;fiS«Sn&»2«|SWUT*D, ± 40 
E©«l^fc<fc0, 8**a4-f >i?Mt©«*©ffl!M«Ah 
SV^t*WHtr*IWW3 3i£E«©S«. 
[^©PifflfttM 

[0 0 0 1] 
[0 0 0 2] 

[«*©K«f] *«-f >*SC:/U >*fc*Wrtt, E?¥ 
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®M¥4-2 2 9 2 8 0 

^•sif-Att. -r>9fs©SffiKtt»E**BLirr. ik 

[0 0 0 3] ftffiSg»*»7H , ©»fcEliS 

n«. ftfflmH>2«*3tti&5E*«* 

tEB-rsit*tr*«. £©*£, ftfflSffl«ffliE 

»«^©^*s««ot#^ ^ffls§©«»E»«ft 

tt, i^«©«fTfc#UI*!&fciffaTfc<, $s6lclB« 
[0 0 0 4] f»>f>^S^U>3'©ftttffl*^>i' 

tf-f >^©aa*iB{c*T-r5iis©tt*s«*i/T, ^ 

&<&D. Lfc#oT;mti80ttlB/W§-Tfc<&£. 

[0005] a»±, fttttBso, fiii3n«»i:> rv 

4-|^©i3©T<T©^ffllg©^ >^»tHCA*S©-f 

[0006] wk, jaraa-f^^wftfctBirrswa 

u>^ffl«^tt. ^ffig©Sc*5ti1-ffl-t!, 

t>mmzt3:z>t^5mmzft5ifl. sa. 300 dpi^± 

©»^S (1/— !f-^'J >^Ttt«lpffl») SfeO** 
ffe, ±E^©^U>^©fcs6©i , >i7ft|&gSH, 

[0 0 0 7] 



(6) 

9 

[0 0 0 8] 

[0009] »©mj3§7^©*&, 4>9wm 

[0 0 10] A*Tn*;UFi:ffl*T-^Ftt, A* 

CTS^lCi^TfrfcttS. SWWfi, A* 

Tr:^;u FBI □ t«*^© 3 iiMSMTSM pom 

^HMP©w©sssnfca*«i^jgttt^L<^ 
iMtflB9«*ir-Hf:sn*. a? 

[0 0 11] -f>0WHW©*tt*a»*ailTS-f 

>^©«*©«**ufs©«iHftKiw<rr*&», a* 

[0 0 12] *&, *3&W«;, AAV=*^Ht-f >ir 
^AanSAAy-^ffi^ttB^v-^HA^-f > 

[0 0 13] ae>fc> fel/Aavnfc/PKOPMfcA* 

Ksas-f >^ ©M®fin*t/jv$ < 

[0 0 14] ^©K*», *5Mi©W©*JWIK*^T 

lc©««ff«. «»7W©f^T©ftlfi»fc«r#3tt 
fc 1 ■©WWfrTf Ct3i«T**. A 

*vz.*;n«fe«tc;ta* , T=3i>;n«©Tfs*aaKSo 



*OTP4 - 2 2 9 2 8 0 
[0 0 15] *fgBJ3li, .:.:^/c©M/l)8STk f©i«^!r 

i'E»anfc-*A*T-^ K*±tf-*(B*vr* 

-^A^TnjJxJVFt-^aiAT-Jtcjl/ 
#^J©-*A*V-^;V F F tt. 

(mm&ztizimnmm iz^rmmn 
[ooi6] MM%t&fr&t>2tv?tmm\zmz 

>f-V]£J}*m\Z-tZ>fz.$>, -^AAV-^Jl/Fi:-* 
ffl*-r-*^Ktt. -^A*v-^F©2^®P»1- 
swaKl©lfi£anfcSfi(«stiit-5*cia*vn7ix^F© 

*f£TS 2 :3©BftTS|»P|II]©IBje3nfcSfMffifia» 

;vF©HPM©issanfc«#:fitt^ *f*-f3-#ffl 
*^-*;i,HjiiPW©is«antst««Siic*bK a 

Sfc, -#A^-*;VFMP £«#§©§ S«£Bg 

fe-rsii!p©w©ia«3n&aE{*:fiatt» #«*«©«i 
fiBBPt-^wAv-^FiapromoiBSsnfca* 

[0 0 17] 

««©ff«B»KM*stinntf. *58^&i«*fca*T 

[0 0 18] tttJfitfcJ:5C, ^m^>tf^)>9 

a» s urn s n*-f > * *s * tfw* ©« c-r s iz 

H, ftttWS©a*aB©y-^»*ffi^»Tf**c:i 

[0019] »ca»«-r>i'3MBi*J:5KaBEan 

>^«»s*^s©aBsa5c:tt. asas©^>^ 
cs©-e, asa*©fi[ffl^©#*ffic*aw*M^4 

C5. ScH©»tM©fflff^e^4r^©ftffl^ 

H©»^. -f>^#x^-W©#*ffi^-T^^t, 
-1" >^ ^x^r -© S S^ffl© I^^fc^ft 0 <d%W£ 

[0020] L^-sir, *%Bjia:, -r^T©feta^©Bf 
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(7) 

11 

>?0M&8B©Aa«©6j&ifflA«©*f#r 3&j&© 

f<T©y->>ff.rt©££. ffl[^L<»^iifc^5 
±5 CUT, ±B©y-3>ff*©i$Mfci:»fc«ilitl> 

[0 0 2 1] Hltt, *58fflCIR5>f>f«l&S«fflip 

A*-7~*JU F 1 0 tt, ffi*T"*JI, F 1 1 }c#L 10 

IP 1 8iWBWtSnTV»*. &MP 1 8tt&aaffil 3 
©lOir&f&bTV**. Mile. ih1r?~*s)l F l lie 
fc#@Saffil 3fc#*-f 5|P 1 9#Rtt&ttTb> 

^HHP 1 9©|IIlcE«*ftfcW»*l 

[0 0 2 2] fcftil 4ttA*vr.^;i/Hi oft0H >2 
0*n5*lft**U, ^EPl 5 F 1 11*3 

©>f >£©*n*;£iR)fc*U £EP l 6 t2W»t l 2 ft 

©-r >?©«n*;frffl£*-r. -f 3t#y-^s 
*Pi ta*t^;1/Hi o©-»c*Asn. 
~yffi*Po (=-Pi ) T?W*v-*;i/Hi l©-* 
j^SUfflSn*. J:E©BE*tt, 01©.hSBtI|fi^T* 
LT$>%>. 3 Sic, g»©/W-^iW£ft«, 8 

■sasi' y>j ©stn*»i«tT?*-B J: 5 tutsans. 

[0 0 2 3] ^ne>©^fr©fct-e, H 1 J-*"^ 5 £ 

MICfoT, AAy-^EEAPi 
ttB*y-5?ffi»Po tt-«T*D, -f >^tt*C»£n 30 
TV»**t«lC**. f^T©^n©i'>tf-^>X«* 

[0 0 2 4] H2tJ, |SIl©-f>irft|ftSIBtffl«t©« 
K. Foster and G. A.Parker, Fluidics: Co 
mponents and Circuits, Wyley-Interscience, ffyley a 
nd Sons, London, 1970KJ:fttf. ?+>*;V£jI5«E 

R = P/W 40 

T€*sn5o zzx% Ptt5=-+>^pfj|©ffi*s 
(*^f>/etf ) , wtt?*>*;v*a*#tt«« (cm 

3 /sec ) T*£. Lfc^oT, ?*>*;U©»*HSSt 
©*Stt gm / (sec • - cm 4 ) T$>5, 3^ >*;!/© 
fiSUJ, J|©«#S*fi-p*3.S«lCfi^tfi€-r 

[0 0 2 5] ±E©ffi!£©t>i"T?. -0?«&«»(*3© 
3t*^f*©Tr*t;H«^«*'ifc'onT, a*^f*©» 

tt©aEftffitt*inicf5iit**Tft5. *©ti-»a. * 

#©Bffi©ffi¥fcttW©MfcB#n& M£W fctB 50 
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[0 0 2 6] «»Wffi$*fcJ;3^>£^S«©*MT 
CR4£, Y > f ^©fgttiiUMfi&iT^SnSo <f> 

fiswMiSttsn, «f#ffi*METa3ns, 
w'oi. y-vffi*tt7-xtM-rs€JEi?gan 

-5, 

[0 0 2 7] H2©BKC£tvr, A*V=*>H« 1 0 
©MP 1 8tt. *2 8T*3n4. PfTfSMPl 8ffl 
©«E#JSSitt. fiSiRi (j =l~m) ©fflRg§24T 

ssns. m*v-*;wF i i©mp 1 9\m 

2 9Tg$nS. Bft-TSHPl 9M©«E#fifii«. » 
ffiRo (j = 1 ~m) ©SSt!I§2 5T*3n5 0 A^V 
1 0fc»*)*A*ffiAPi tt«£EV 

n, m*T=*>n<i ifc*rb*ffl*£E*Po istEv 

[0 0 2 8] Htm 1 * \ 2U»2 8t2 9©M©#!M 
TS^n^o ft 2 3ttSfi*ffll 3©ft«£afo ffitt 
Rt i ( j = 1 ~m) (Dmim 2 6 ttA*T-*;U HUB 
□ 1 8 t @ *SB 1 3 M©«#«fiiC»*U. ffinR 
to (j = l~m) ©ffi*aSg2 7\$mv-ft)ima 
1 9 tgfigffll 3 M©»{«SffiC*fJSUTV>4. 

[0 0 2 9] 3K*tt*y~5?»*ffi**- 
ICU *>0*C-TSfcJ6t:. 02©|SJ&©£Si5 2 8©« 
J£V (j =l~m) H*K, 
A*-7n*;i/h*fiftR, *wr«W*vr:*;VHffitri 
Ro ic*L<. ^^©A^frJgtrCRTi *^fS 

w^wffiKRTo (c^L(tn«, &«i©*)Ev \m 

L<&Z>, LtctfiT, #§*«1 3!C^StS#*ffi 
z<Dzt\t, m 2 ©@K©^feSS« 
LT0tffn«t)^5. «JEV tV- tt, 

[0 0 3 0] jSUtUT. A^T-^l/HfittRi fiS 

*;uf i oat. mnttsmn 1 sw©«(HK(itjwav»c 

*K&5J:5lw«^an*. lfl*Ti*JH«l 
114. ll»i-*llPW©«E(Hffi«3i<S^C»U<a*J; 
5K. *-3A»T=:*;PFHPl 8ffl©MflM£fc^ 

pi 8mo?*>*)VBft33£.tftiiti-?~*)imn 1 

ftb%?i'>*Jl'©»fffl*-SCt. IP^^MUfcT 

snttctoTB^sns. 

[0031] tft*K, ««± % ffimtm-ftmm 
Rt *j:r;ta*vn*;vFfiKRo ftajrrszfcjjsT? 

>^S;%^A*vr:*Jl/F J ? 5 mA-7-^F£Mf^-r 
S«^©*«3A»6, *©«t5»vr:*^F©*fPft* 
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[0032] \m\z, umtLx, lit 1 214, *n 

[0 0 3 3] HI fcjRfJ: 5 iC, A)l-?~*)l H 1 0 © 

*^H1 l©-»ii, ffiAPo ©M©ffi*iSK»a!$n 
T^5. AATrjfcfrFl OfctHAvrmfcfrFl 1©* 

•?-*;VFl lK»-aT£E**«Tr«*6. 2^©H 

W^T-^;i/Hla l 9 »DKM»^> n £ c«t 

Ofe^av*. L*»U ■r^Tffl*S-1'>^S7 P U>3'© 
-f >*fJM&8H». T^T©JSffl«fcov>Ta**fl5© 

[0 0 3 4] Wmftl 2©^S!Cjt^T, A*Y=*A 

10,11 (Dmfc&mtemmn; 1 2 ©ffiM&tj: 0 

r)/MS<&4. ft*A03W**"rj:5fc, ft* 

^EA»TOt>1**»ft:«»T?*D, MP18tl9©W 
K£C-5fl£A«*Vh3H©-C, «$1f 1 2 £j!5«*© 

[0 0 3 5] B3(4, 0 2©m»[5IK©iE5ffi^T^ 

-f >^«*&Mfrj^ML^ H«KB«rT=jfcfcFl 1©W 

m*mm-$nitfb2-i >?®i&m\zmm-ti& «£*© 

ffl^t>/hS<«:5Ct**-r. A^T-^UH 1 0©M 
SSIEAPt ©EftBCltttU ttJ^JT-^VFllffl 
W«£J£#Po ©$&2EAHKSMrfntf. H3©«m 
Rg&©fffi#&»#ric:i;9, «#«H+©^»©fS^*t/jN 
aO&SdttffeifcS. H2©@J»T?aL&'f 

[0 0 3 6] E^ttl«W*£CfcV>H£R< 
-vff*Po (= -Pi ) t#S©ttSa^CiiC<t 

[0 0 3 7] H4tt, *^IC=fc5^>^^gg©Wr 
ffi&SHT?**. A*T-*;|/H3 0tW*V-^H 
3 lf4#l#«3 2lC±oT»SSnTV»*. AB13 4, 

3 irt©-f >?<Dmnz>i5\%*mto aw 3 es*** 
[0038] &«*«3 2Ktt, i(@©am§g^ffi*^ 



(8) *JM¥4 - 2 2 9 2 8 0 

t»Sn-5. tttUffitt, H4TB, »JCT4WP3 3tia 
*ffi#»U>X3 9Tfcf, «k>X3 9tt, f > 9 
Ri*3©»»«fc 0 tt*fl»E:*# WW** feoXfeiffiCE 
■ Sntl>5. Ml/>*3 9©r<T©3S«©filB 

38«fc«MW«cttffl«©Ptt&«fifcG*, #H811F»4, 
751,521 * (1988^6^14H^ff) IdEffcSnx^S. 
[0 0 3 9] &&HJ88*S±tf2Mrr «tt**3 2KI4. 
WVff 1 2rt©^>?#xY©SSi«3 3££STfc 

9tt*©**X*^?-ta*«M3 3SE&tt*OftiB 

Kit). @*Si8 3 3*^±*^>^***4SctBSn, 

[0 0 4 0] »ffl£©it***£frr&«>K:, **1¥3 
2 14, Hi 0«k5£WIS43V>xi3tt3nx:feS1\ 
£tt«D«3 7T#«;SnTVs5. *&. tt«t>«3 7 

«. 3 2 ©Mft&tt (-©^*fifix«A*V-* 

A*T=** F 3 0 t F 3 1 OiflB^tttt 

«»ff 3 2 ©^n=k o t>^& o At n. 

[0 0 4 1] l-f>^afct) 7 518©****** 3 2 
l^;RtH8J£#t?*#7W ©£«©»£. 0.3 I 
m , H 0.3 mm ©A^V'zM, Ft, SSS 0.03 mm. fl 

0.06 mm©«*«i4, ftC««t«i**fc"rfe©t« 
JO C^ns. ±IE©<>^«l&K«fClD**A*ffi**«fc 
tXffl^EAtt, -tn-en + 1 mm 1 mm (* 

tt) 

[0 0 4 2] ^>jrfy»W®«3 1?«)ffimS. -f 
>^^A*-7-*;kF^^ttJ*v-^l/F^->-httlC 

mn. s:w^©«^7ki-*j;D;^-ne.®pps:aii-r 

fctAtt. H5©8«tt±C»j^©Sll**U, 04© 

[0 0 4 3] 05 (C*ViT, A^-7-^JV F 7 0 ItRffl 

-T5Mn7 3 tG3*BfSl^>X7 9-t?*LT*5o A 
#T-3jvH, F 7 0 t IlIU^R^*^^ >^©ffl*T" 
JKJI/F7 1H, tt(Uff»&'f >^^#Wrs. H5©H 
SWcis^Tii, am©«i»ff©ft^Dlc. ¥f?tlH« 
sn&A*vn*;VF7 0 tffl*T-^F7 lBifl 
©«#W7 2T»ISnTViS. W»W7Hi 
HM©MftV^||0*aoT, -Y >^t±A*v-^;UF7 

o^em*-7-*;i/F7 i-s->-h^ic£in5o abj7 

4, 7 6, 7 514. *tt-£ttA*V-*/PH7 0, 

50 ^7 2i5ir/tn*T-*;i/F7 irt©-Y>^©^n** 
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T. 

[0 0 4 4] «| 7 2 F*J©«B7 M ftlrftAAtfA 
©-f >p$M%H%%fd\i / P'fc<1rz>tc#>. A^v-** 
F 7 0 ^Jc^fflAvn^Jl/ H 7 1 rt©SMWStt«fc 0 %-> 
- KttflBJM? 7 2 ©««ft£+#ICA£ < LT*5„ 
f^«i5t, iB$J©«»^£ffifflLTV>ft^#, 

5o ±fd©tt<itt, HttlC, «*«©»<* «fc0<b AAt 
[0 0 4 5] *&, #fgwtt, Ufl»ffl3)bc7Wl: 
7W"f£3R"T. 

[0 0 4 6] H6il, ftX©ft©fT*.krE«©ttffla&fr 

xNfl©gftaB4 3IJMffxN?iJtc:E?iJ3n5o A* 

tt, 1P4 6&»UT, NflCDr*A*V-MK4 0 

OS, N59oa**B4 3 (&£tfH%1"«;RtHS) © 

5. rjfcA*v=*^H4 0tt, #SSaiS4 3CI»tt 
T5MP4 8£*U W1BWP4 8^aLTga«H4 

3 Kawrrs-f >*#r^ — ^ >*#ttifran4. 
[0047] ^>^mm\t, ffl»y-5?EE* 

jfcA*T=*^H4 4tH«fc, N(B©!P4 7SSL 
T, «»4n»:r:skfflAT=*^F4 *-n-e 
n©-*tH*T-^Jl/H4 5tJS*Sffl4 3©£HC#J& 

a-srr:*^ P 4 1 tt. *£ASn4 3 fcftj&L, 

*Mfc»»i-*MaoiiP4 9**1-*. 

[0 0 4 8] #A*T-*:Jl/HigP4 8 
JI/FHP4 9©RBfc, **JST*;ttfH«©;fc»©l=lSSiii 

4 3 £|fi£1-SHaj^t&n&«*S4 2 *t*4. 

[0049] %mt, H6ffl-f>^#tn&sii*a*'f> 
^©«sns*-r. -f>^ttx*y-5?E»Pi tt-&a 

^Tr:^;i/F4 4'\«Stll>. -#cA*vr:jfcJPF4 
4tt-f >££ft-&A*vr:jjvfch*4 O'MWU 
^AAT-^H4 Ott, *»«4 2Sffll/T»J6rr5 
ff©9**iB4 3*±ttlWB«^>^*«IW-«. ffi 

-Jfcffl*T=*;VH4 1 1****4 2*»S-f 
jfttti-f*. -iWH* , 7=*;H ! 4 5tt, tMiff-P&j] 
Po TA*ffl*Tr:^H4 1*M>^ 
[0 0 5 0] mz. H7£#J»LT, £0-f>^«a§£ 
*fc*«©«ftHJIfc^v>TI»rr*. @S«4 3© 

»MEfc»*&. H7ffl««@»t4, H2©«aiUK©* 



(9) #M 3 F4- 2 2 9 2 8 0 

J(? 

£. 

[0 0 5 1] 07t':fcVvt, ~AXtS^ - jJgP H 4 4 © 
0HP 4 6tt»5 6T#3ft. MD 4 6 M©tt#£ftl;t& 
irCRi i (k= 1 ~N) ©S«6 2TS3tl5o ft 
ft, -*W^J-m*;VH4 5 ©MP 4 7 HIS 5 7TS3 
ft. WP4 7W©M«MttRo, (k=l~N) ©S 
ta3§6 3TS3ftS» 

[0 0 5 2] -^A* F 4 4 ©A*y- yEA 

Pi tt. A*«T5 0©«ffiV ?&£ft, -&ffi*T 
10 ~*^H4 5©{tlAy-^EE*Po tt. m^J>18T- 5 1 © 
«JBEV- T3t£ft5. 

[0 0 5 3] H7®lillfc*^T. -^A*vr:*;l/F 
4 4 0BBP4 6*£T&«5 6tt, SffiRu (j=l 
~M, k=l~N) ©Hg©ffiffiS6 4lCj$$3ft-a> 
5. ffiffi^6 4tt, -*A*V-*;|/HH!P4 8M©aE 
#ffiffi£&U i5 5 8 H1P4 8**tTl»«. PI4K 
(C, =*fflA^MF©|n4 9fig5 5 9Tj!Sft, 
r*BA7-«KlP4 9ffl©«E#J8iim. fittR 

02 (j = i~m, k = i~N) ©ftst»6 

[0 0 5 4] ** i f4 2fi, ft 5 8 t 5 9 ©M©#&ig 
l»©fi<H*T£3nS. t&fcS* @5 5 3tt§aaa4 
3**U JSIHRti (j =1~M, k=l~N) ©ffi 
£tg§6 6tt-^A*T=3ft;PFWP4 8igSHffi4 3 
W»*#ffitt*aU IStSRio (j = l~M, k = l 
~N) ©ffi#»6 7ttr&n«r7-2i^FBin4 9iB 

S«4 3M©«Eft®tri*^LTV>5. 
[0 0 5 5] gft|gtB4 3©y-^£#JE£i§-teT5 
a 7 ©@SS©&ti 5 3 ©«IIV ( j = 1 ~M, 
30 k=l~N) Z^LKt^ZH&Z. t>U#-*A*V 

Roi ft^UtftH f^fc-6#-*A*vr:*^Fffi 
iaRiz t»*1-5r:jfcm*T=*;VFffifftRo» 
L<, U^t>«*«4 2©#A*»fiaRn tMjfS 

■rsm^aefl^cjKRTo iwwtntf. kib©^-*** 

«E*fifi^-ftanntf. #Stiiaffi4 3©y->?# 
*BE*»^-ctt-5. sec, S4«4 3©y-v#* 
ffS^icT^irtt, y-vA*)E*Pi dsi^-vffl 

[0 0 5 6] mmt\t, -AXt!-?~^)l F 4 4 43 
-*ffl*v=*/UH4 5Ji. MP4 6Wfe<tr;BBP4 7 
W©IRSSnfc*ft:fifii[***Ka:4«fc5C»fPSn 
^« *fc-^A*-7-*JI/ F 4 0 * iOt-^tH* v-* 
JUF4Ui, MP 4 6 ffl:fecfcr/gSP4 7Pfl©ES^$ftfc 

2 tt-r^Tcwwatowix 5 ic»^sft^ 0 

-^CA* F 4 4 fe^OI-^ffi^T- F 4 5 
50 4 0 *±tf-ifcffl*vr:*;p F 4 1 JiN-y-fr >^J1/^ 
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3*1*. 

[0 0 5 7] -f>^*fl!>mi*»^ftV»«:£, »7W 

JH©< >^0mg«©i3S©#m£> r*7c7WJflfi!W 
6 ®-^A*T-*;P H 4 4 t-^WAYZ*)!/ H 4 5 

2 t3©-#A#V-#;|/ h**3 t fc{/2 ^©-^tttfj-?-* 

[0 0 5 8] fl»JO****»fcantttB»© 
3ftfcflM©«*Wfc<ka©T?fc<, iijfcAATnjfcfr 

[0 0 5 9] fiU, *56W<Dff*LH*«WC3V»T» 
&9!©£©i»»fc<fctfti#©*T, S£3*3; 

Wl/fcff**f*z:jjC7c7WS^5Ct l b*C*-5. b 

[0060] cttfiRn] vigLk^jiS©£t>^ 

£#Ji«©tt*K:43tt.5¥gr, KL«PlWft> 

^©SEftfiifai, 

R = 8?]L/7rr 4 

T*1*;ii**T*« (K. foster and G. A. Parker.Fluid 
ics: Components and Circuits, Wi ly-Interscience, I 
ohn Wiley & Sons, London, 1970, ch. 2 ;L.D. Landau a 
nd E.M.Lifshitz, Fluid Mechanics, Pergaion, London 
1959, pp. 50-59; Handbook of Chem. and Phys., CRC 
Press, 54th Ed., p.F43) . 

[0061] mm\z, aw (b>h) ©ftaf*^* 

R =3T)L/4bh 3 (b>h) 
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Ri. 



U-tTl HJer 



z:©*j£Mtt± 1 0%©«HTIE*T^^i:t8i;-5. 
[0 0 6 7] 3a©ftax l/2j9»aT?**-*iDHA» 

©iM£fc^^>*^©«ttjgKtt, ferritin 

■St, 

R = 20 7?L/(3)' 2 a 4 

-hat*. KfBiaAftffl^TaT©± 5 cat-ret^* 



tt?*>*/MBx 1/2. h|Jft>*JWSxl/ 
2, uHtf>?©*tHiME (#7X) TfcS. 
[0 0 6 2] JEJjM (b = h) ft>t-i^^ftT. h 

R = 3i?L tl-h/b • f (b/h) ] -«-p 

f (b/h) ttTte©*^t*3n5. 

[0 0 6 3] 

£(b/h) - 1/n * t«nh(nrt/h) 

[0 0 6 4] Lfc#oT, l/2XiBh©iE^^^> 
*^©»£» f(1.0) = 0.6482T&D, *©8H#ffit/t 
fit. 

R =2. 132 T)L/h 4 

JU©»«*JSffi«fc ic&tsnfc^ (8/n = 
2.546*C&*fr&) . h=r©i§£. l/2x*Ih©IE 
20 JSmifi, *«r©RftW0HtHli«»6, ±E©iB*tt 

[0 0 6 5] t>3 10©#J8ft^ir>*^©flH*tt¥R 

c©«s«©^ir>^i'©»#fifttt, *n 

■?n(ffiBttA*fflHT±«E©R1B[»teJ:r«E*»©»* 

So 

R = 8 7t77L/A ? =25.13 7?L/A* 

R =34.11 7?L/A 2 

♦*fiSt©M«SttWr5. HD»rffi«©«^ Rtt. 
©#<*»*4©T, Rffi^^>*^©«ftfifittt¥n 

atwa^fci^r. *mM?*>*)v (2mm 
T$) ©sfE#fiftttn«jU5 1 i'>*;v 

5) ©rtfrjgKW+PplTS^^t^l-S^t^S^T 

40 ©s©^fc&3 otjifebT, ^©slfrgfii^OTrocfc 

* [0 0 6 6] 
=30rjL/A 2 =120 nL/nr 4 
=12.16 7?L/r 4 
5. 

R =20 (3)' 2 t;L/A 2 = 34.64 7? L/A 2 

[0 0 6 8] £i,±©Stt, *»W©Wi'f >^S^'J> 

^©^ >>7m&w*mfttz®&\zm"czz>?v > 

50 frfff5 
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5. 

[03] 0 2 (Dmn.®®vmimmr$>z > « 

[04] tBav=*/H* 

[0 5] *IPJ3C<fil3A#v~*jVb\ ta^T-^F 

[0 6] *SSIBfc«S-*7CfiDiS[ai*7WOfcft<0-f 
>^«*&SS©¥ffl0Tfe5 o 
[0 7] H6«Mi#|ilBtffllH»«a@lttHT*«. 

10 

1 1 HWiT-ifcJl'P 

1 2 

1 3 g&^ffl 

i4, is, i6 -iyzHnmnzufa 

18 X*Tn*;VI«BlP 

19 ttiAvr.jjxjvFia 

2 0, 2 OA XilWrf- 
2 1, 2 0 B ffl**^ 
23 ft 

2 4, 2 5, 2 6, 2 7 

2 8, 2 9 ft 
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3 0 


A#Tr.#;V F 




3 1 






3 2 


aw* 




3 3 


gasps 




3 4, 


3 5,3 6 ■1>9<Dmtl&Jj\(>l 




3 7 






3 9 






40 






4 1 




10 


4 2 






4 3 






44 






4 5 






4 6, 


4 7 MP 




48, 


4 9 MP 




5 0 


x-nm- 




5 1 






5 3 


m 




5 6, 


5 7, 5 8, 5 9 ft 


20 


6 2, 


6 3, 6 4, 6 5, 6 6, 6 7 




7 0 






7 1 






7 2 






7 3 






74, 


7 5, 7 6 -r>^©^n-5>*[Bl 




7 9 





[01] 



[02] 



[03] 



